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Amendments 



In the Specification 



as 
m 



[0009] To achieve these and other advantages and in accordance with the purpose of the : 
invention, as embodied and broadly described herein, thje invention provides a three- 
dimensional memory structure. The memory stniictnre comprises a multiple of stacked 
circuits. The first stacked circuit includes two egndiifh'iir^-layerri^^ Ji'^type polysilicon 
layers, a r t3 r" r'^^y""*^'^" "< ^Qn ductive layer and an anti^fuse. Thr wtyi i v pnlynilipon Inyrr 



■ of thr Iwn 



jinlys i l i pon Inypr i«i Inrntfrt hrtivppn thr n fy\\v iinrpiiipnii InjTr mirt 
f onclnrtii r Ifiyrri Th^ anti-fuse and the conductive lay^r la are located between the n-type 

polysilicon lijrrr nnri tiir nthrr it -'^t'" " — ^™ Inym. Hence, the first stacked ! 

circuit includ es n rnnrturtrrr liij rr/p fjT ^ r pn fjnfffi 'nn lTi:)Tr^n t^T^ j>»i- | ..^nr,^^,^j^>i .^>,>i.>»ta- 



fi i nrYnnflv^*^*^^ ^"y^- (n/n/nj/A^ an n-type polyi iilicon layer/anti- fuse/conductive layer/n - 
ty pe polysilicon layer (N/A/C /N) setup and n frnnrluptivr iinyfWnnfi fngp/ii t^^pp pnlynllirnn 
inyrWp t^rpn pnly n ninnn IfiyhtF^r^ftti fill Ptf^-P l^ypr (P f A (T>T fFj^P) an n-typc p olys iUcon layer/ 
conduct ive la yer /anti-fuse /n-ty pe p olysilicon layer (N/G /A/N) setup. 



1001 0] The second stacked circuit of the three-dimensiopal memory structure includes two 
rnnrirr^" ifty^«*«i an n rj-jrr pnlj lihrmi i nyrr n p-type polysilicon' laye rs, a conduc tive 
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layer and an anti-fuse. Thr p tj'pr pnlysllfpnn Iny i T of tMc Bcponrl ntnpTrr^ri 

l^rf- rr^ ""^^ AowirfnortMA Inynw^n ntiH tho n fypp pnfyiirtpnn Inynr in lni>H 

typn pniy q ii i iiftn ij nycr fin c^ '^t^^ nf fhn nnnfi nrtivr lnymi y tic and-fu'se and the conductive 

j i 

layer are_ttdocated between the p-type polysilicon» nnrt fHp nflirr niip nf the fiim pnnrfnpfi> i 

; I 

layers. Hence, the second stacked circuit bicludes a cnnipuntivr* IfiypWrtnri finpi^p t^Fpn 

pnlj-f" -- — i^^^^^^^^ i^y^-. ^i-^/A mnvT/i^ p-type po lysilicon 
layer/ conductive layer /anti-fu se /p-type polysm con ia yei- CP/C/A/P) setup and a pnnrtnntivn 
i^y^^/^ .typf jinlj lilirnu Inj rr^ polysilicon layer/aniti-jtase/conductive iayer /p-type . 
polysil icon la yer (P/A/C/P) (PfThlfPf ^ fC) setup. The secohd stacked circuit and the first 
stacked circuit cross over an d perpendicular to ea.ch othjer i& thp vrrtiffnl ditnpnfrwm 
Therefore, a total of four different methods of coribining the first stacked circuit and the 
second stacked circuit are possible. In addition, accordibg to the memory capacity, one of 
the four aforementioned conligurations cain be used to fi^rm more stacked circuits over the 
substrate. 



Please amend paragraph [0011] of the specificaticin as fdllow: 

[0011] This invention also provides a metiiiod of fabricating a three-dimensional memory 
structure. First, an n-type polysilicon layer/conductive layer/anti-fuse/n-type polysilicon ; 
layer (N/C/A/N) stack structure is formed! over a imbstrate. The N/G/A/N stack structure is 
pattenied to form an array of Unear first stacked lines, priiereafter, a dielectric layer is 
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formed in tbe space between the first stacked lines; above the substrate. The dielectric layer 
is planarized to e:q>ose the topmost n-typeipolysiUcon la^er of the first stacked lines. A p- : 
type polysilicon/conductive layer/anti-fusei/p-type polysilicon layer (P/C/A/P) stacked 
structure is f«irmed over the topmost n-type polysilicon fcyer of the first stacked line. Next, 
the P/C/A/P stacked structure and the topmost n -type pjolysilicoh layer of the first stacked 
line is patterned to form an array of lineaii* secondl stacked lines that crosses over and 
perpendicular to^the first stacked lines j^rtipntly Anotlier dielectri^'.y^er is formed In the 
space between the second stacked lines abbve the antl-ftise of the first stacked lines. The : 
dielectric layer is again planarized to expose the topmost p-type polysilicon layer of the 
second stacked lines. The overlapping areas betiTi'een the first stacked lines and the second 
stacked lines forms an array o£ cylindrical memory cells. The aforementioned 
processing steps are repeated to form more stacked lines and hence build up a three- 
dimensional memory structure. 

Please amend paragraph [0017] of the $pecificati<»n as fdllow: 

[00171 ¥i^s, 2A and 2B are front views and side View of a three-dimensional memory 

structure according to one preferred embodiment of this inventioD. As shown in Figs. 2A • 
and 2B, the three-dimensional structure comprises of a stack of circuit layers. The first \ 
stack circuit 21 includes two n-type polysilicon layers 23 and 25, a conductive layer 27 and 
an anti-fuse 29. The anti-l^sc 29 is a silicon oxide layer jand tbe conductive layer 27 is a 

14 ! 



PAGE 5132' RCVD AT 10(2612004 11:17:43 PM [Eastern DayipTime]' SVR:USPTb€FXRF-1/2' DNIS:8729306* CSID:886 2 23697233' DURATION iniin^):07-34 



10/27/04 WED 11:12 FAX 886 2 23697233 



JIANQ CHYUN IPO 



(g]006 



Customer No.; 31561 
Application No.: 10/604,042 
:pocket No-: 9265-US-FA 

tungsten sUicide or a titanium silicf de layer, for ea:amplei The conductive layer 27 of the . 

i 

first staclt circuit 21 is located between the two n-itype p0lysilicon layers 23 and 25. The 

anti-ftise 29 Is located between the n-type polysilicon layer 25 and the conductive layer 27. ; 

Hence^ the first stack circuit 21 has an n-type polj^silicod/conductiyie layer/anti-fuse/n-type: 

polysiiicon (N/C/A/N) setup. The second siacic ciicuit 3l! of the three-dimensional memory 

structure includes two p-type polysilicon layers and another conductive layer 37» and 

nn-rrthfr finti-fi'i"' ^Q -»»h tu^ i-tijipn pnlyoTKnnii Iiimpi- nff Ifun^ nfnnlr r^iymif > The 

■ ' . . 

conductive layer 37 of the second stack circuit 31 Is located between the p-type polysilicon 

layers 33 and 35. The anti-fuse 39 is locatied between th^ p-type polysilicon layer 35 and the 

conductive layer 37. Hence, the second stack circuit 31 lias a p-type polysilicon/conductive 

layer/antl-fuse/p-type polysilicon (P/C/A/P) setup.. The second stack circuit 31 crosses over 

and is perpe ndicular to t he first stack circuit_21aifrtii^nl)3'. In this invention, memory 

capacity of the three-dimensional structure depends on ifae number of stack circuits over : 

the substrate. Hence, stacking more circuits on top of the substrate will increase the overall 

memory capacity. 

Please amend paragraph [0023] of the specification a$ follow: 

[0023J The |J-type polysilicon layer 212, the conductive ilayer 214, the anti-fuse 216^ asibthe 
P-type polysilicon layer 218 are patterned: to form an ar^ay of linear second stack circuits 
each having in n fj-pr pnljiirir" 'r *7T~ polysiUcon/conductive layer/anti-fose/p- 
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type polysilicon (flMP/C/A/P) composite layer setup. In the same patter nin g process^ th e Ur 
type polysili con layer 208 is al so patterned to for m the Phtype polysi lico n layer 208a , 
wherei n the pattern o f th e n-type poly sil icon layer 20 8a is s nbstantially co ni ormal to the 
shape of t he i nteraction bet we en each sec ond stack circtjit 22 0 an d each first s tack circuit 
21 0. In essen ce, eac h fir^t stack cir cuit 210 has t he n-type polysilico n la yer 202, the 
conducti ve la yer 204, the ant i-fuse 206 an d the n-type poly siMco n layer 2Q8a composite 
layer s etup. Fnrth er, athe second stack circuits 220 areioriented in a direction 
perpendicular to and x£is^beai^above the Iflrst stack circiults 210. In patterning the second 
stack circuits 220, the anti-fuse serves as an etchhig stojpi layer. Thereafter, a dielectric 
layer 12 is formed in the space between the second stack circuits 220. The dielectric layer 
12 is, for example, a silicon oxide layer, a silicon nitride jlayer or a spin-coated glass layer. 
The dielectric layer 12 is formed, for exaiiiple, by performing a high-density plasma 
chemical vapor deposition or a spin-coatiiig process. 

', i 
I 

; I 

Please amend paragraph [0027] of the specification as follow: 

[0027] The n-type polysilicon layer 222, ttie condjuctive layer 224, the anti-fuse 226, 

the n-type polysilicon layer 228 and the pftype pcdysilic^ layer 218 are patterne d, whe refai 
the pa tterned n-t yp e polysilicon l ayer 22i, th e pa tterned con du ctive layer 2 24, the 
pattern e d anti-ftise 2 26 . and the patterned n- typi s polysilicon layer 228 te=form an array of 
linear third stack circuits 230 each having an j t}Fpp pnlyqillnnn^ ri-type 

i • . ' * 

\ 6 ] 
t 

: i 
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polysiiicon/conductive layer/anti-fuse/n-type polyfiiUcon P£N/C/A/N) composite layer setup. 
In the same p atterninjg process^ the p-typ e pol ysilicon layer 218 is also pat tern ed to form * 
the p- type po lysilicon layer 218a, w here in the pattern of Ithe p*typ e polysil icoa layer is 
substantially conforma l to th e shape of the mt era«rtio n between each third st ack circ uit 230 
and each second stack circui t 220, In essence , each seco Ad stacked circait 220 has thej^ 
^e pol ysilcion layer 212, the cond uctive layer 214» the toti-fnse 21 6 and the p-type 
p olysiiicop layer 218a co mpo site layer setiip> r nrther,_flaie tfiird stack circuits 230 are 
oriented in the same direction as the first stack ciircults ilO. Thereafter, a dielectric layer ; 

! * ■ • . . . 

18 is formed in the space between the firnt third s itack cii-cuits 2^ 6230 and the p-t ype 
polysilic on layer 281a, for example, by performing a hig^i-density plasma chemical vapor : 
deposition or a spin-coating process. Theidielccti ic layeir 18 is, for example, a silicon oxide 
layer, a silicon nitride layer or a spin-coatied glass layer.; 

I 

Please amend paragraph [0030] of the spelcificaticm as fdUow: 

[0030] The p-type polysilicon layer 232, the condiictive layer 234, the anti-fuse 236, 

the p-type polysilicon layer 238 and the u-|lype polysilicon layer 228 are patterne d, wher ein 
the patterned p-type pol ysilicon layer 2 32 ^ the paibteme4 con ductive la yer 234» the 
patterned an ti-fus e 236, and the pa tterned p-type polys ilicon layer 238 tet£orm an array of 
linear fourth stack circuits 240 each having a n ti^pp pnl|)'qilipnnfp -type 
polysiUcon/conductive layer/anti-fuse/p-type polysiliconj (i«P/C/A/P) composite layer setup. 
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In the sa me patter ni ng process , t he n-typ e polysiliicon l ayer 228 is a lso patterne d, to form • 
the n-type po Lysaicion layer 228a> wherein th e paJ vtem of the n-type pol ysaiconlayer 228a 
is substanti al ly conform a l to the sh ape of the j pteiractjori b etween eac h third sta ck circuit 
230 and each fourt h stack circ u it 240+, In essenc e, ea chi third stac k ed circuit 230has_gte ?- 
ty pe polysil ico n layer 222 , the cond u ctive laye r 2 24, the ian ti-f use 226, a nd then^type 
polysilico n l ayer 228a c omposite la yer setu p . Further, ^the fourth stack circuits 240 are 



oriented in a direction identical to the second sta<:k circpits 220. There^er, a dielectric 
layer 20 is formed in the space between the fourtli stack! circuits 240 above the anti-fuse 226; 
The dielectric layer 20 is, for example, a siUcon oxide laircr, a siUcon nitride layer or a spin- 
coated glass layer. The dielectric layer 20 is formed, foir example, by performing a high- 
density plasma chemical vapor depositioii or a sp^in-coating process. 
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